We quantified changes in forest-dependent mammal populations when the habitat in which they 19 live remains intact but the surrounding matrix is converted from open grazed land to closed pine 20 plantation forest. This situation is increasingly common as plantations are often established on 21
Introduction 45
The conversion of forested and agricultural land to tree plantations is a major driver of global change 46 (Foley et al., 2005) . Humans have converted natural forests to forest plantations for thousands of 47 years (e.g. Romans used to convert oak forests to pine plantations for timber production; Ginanni, 48 1774). However, in the last few decades, there has been an unprecedented global increase in 49 planted forests as the Food and Agriculture Organization recorded a worldwide increase of 5 million 50 hectares/year in the period 2000-2010. This is due to an increased demand for wood and for carbon 51 storage (Jackson et al., 2005; Paquette and Messier, 2010). 52
A key distinctive feature of tree plantations compared to other types of crops is that they are often 53 extremely large (i.e. covering areas thousands of hectares in size)and need to be managed over long 54 time periods (crop rotation length is usually 7-50 years; Pawson et al., 2013 'multiple season for correlated detection' model was preliminary fitted through software Presence 155 (version 7.1) to check for evidence of potential spatial dependence between visits. As little support 156 for spatial dependence was found (i.e. correlated-detection models ranked lower than the null 157 model), analyses were conducted using ordinary multiple season models through the 'unmarked' 158 package (Fiske and Chandler, 2011) in R. 159
2.4.1 Predictor variables. 160
Four variables were selected to be included as predictors in the occupancy models: a) treatment 161 (e.g. pine vs grazing context), b) time elapsed since the beginning of the study c) vegetation type 162
(based on dominant tree species, categories are listed in The variable "year" should be interpreted as 'time since the beginning of the study', which in the 199 case of treatment sites, also acted as a proxy for the time since plantation establishment. We were 200 not able to identify a method to include a time covariate for treatments only as a value of 'zero' in 201 the control sites would not be meaningful. Similarly, it was not possible to distinguish between the 202 two cohorts of plantation establishment and simultaneously modelling control sites. We opted to 203 use the variable 'time since start of the study' to avoid conducting separate analyses for treatments 204 and controls. We therefore acknowledge that this variable was only a proxy for time since the 205 establishment of the plantation. Occupancy models were fitted using the unmarked package for R 206 (Fiske and Chandler, 2011). 207
Our experiment was designed to reduce the amount of spatial dependence between sites. Key 208
features of the design included: 1) The inclusion of four independent plantations as 'treatments' (Fig.  209  1) . 2) Woodland control sites were distributed among six different farms. 3) Average nearest 210 neighbour distance was 507 m (range 114-1158 m) for treatment sites and 507 m (range 188-3195 211 m) for control sites. Nevertheless, we checked for spatial autocorrelation in the residuals of the most 212 parameterised model by using a spline correlogram (Zuur et al., 2009 ). We calculated correlograms 213 for each of the eight time periods and could not find evidence of spatial autocorrelation for any of 214 the target species. 215
3. Results
216
Throughout the duration of the study, arboreal marsupials were detected more often than the 217 macropods (total number of detections for arboreal marsupials: common brushtail possum=316, 218 common ringtail possum=199, sugar glider=36; total number of detections for macropods: swamp 219 wallaby=35 detections, red-necked wallaby=29 detections). All five species were detected in both 220 treatment and control sites. 221
The detectability of the swamp wallaby and the sugar-glider increased through the years, the 222 detectability of the common ringtail possum varied on a year-by-year basis, whereas the 223 detectability of the common brushtail possum and the red-necked wallaby was constant throughout 224
years (Table 1) . 225
The variable 'treatment' was included as predictor in the top ranked models of the 2 macropods and 226 the sugar glider. For all the three species the establishment of pine plantations increased the 227 probability of a site being "colonized" during the 16-year study period ( Fig. 2 and Fig. 3 , Table 1 ). 228
Little support was found for a treatment effect on the common brushtail and common ringtail 229 possum (i.e. variable treatment not included as predictor for ϒ and ε in top-ranking models and with 230 large standard errors for parameter estimates, Table 1 ). The colonization probability of the common 231 ringtail possum was influenced mainly by the amount of native tree cover surrounding the site: 232 higher tree cover led to higher chances of a site being colonized (Fig. 3) . The extinction probability of 233 the common brushtail possum was affected mainly by the amount of native tree cover surrounding 234 the site: the probability of local extinction was lower in sites surrounded by higher amounts of tree 235 cover (Fig. 3) . The amount of tree cover surrounding the site was the most important predictor of 236 the probability of a site being occupied during the first survey (Ψ 1) for all the species apart from the 237 swamp wallaby. inevitably limited and therefore afforestation may facilitate the dispersal and movement of this 250 species. Our results suggest that pine plantations may have favoured the colonization of sites 251 embedded within the changing matrix (i.e. the probability of a treatment site being colonized was 252 almost twice the probability of a control site being colonised; Fig. 2) . 253
Both the common brushtail possum and the common ringtail possum were relatively common in 254 treatment and control sites, which explains the lack of a strong 'treatment' effect in both species. In 255 accordance with previous studies (Lindenmayer et al., 1999b; Youngentob et al., 2013), we found 256 that the amount of tree cover surrounding a site had a strong effect on the long term 257 colonization/extinction dynamics of these species. In the case of the common ringtail possum, tree 258 cover increased the chances of a site being colonized. Conversely, in the case of the common 259 brushtail possum, tree cover surrounding a site decreased the likelihood of a local extinction. The 260 chances of a local extinction were close to zero within woodland patches surrounded by areas with a 261 moderate amount of tree cover (Fig. 3) . Compared to previous studies focusing on mammals in plantation landscapes, our work provides 269 more consistent results. We show that the response of our target forest-dependent mammal species 270 was either positive or neutral, suggesting that matrix conversion through afforestation may not have 271 negative effects. The relatively clear patterns that we have observed are likely to be a consequence 272
of the experimental approach that we have followed, the strong contrast between matrices and the 273 extensive duration of the study. The patterns we have uncovered were not identified in a previous 274 study conducted in this area (Lindenmayer et al., 2008) possibly because the present study was 275 substantially longer (14 years vs 7 years). Most importantly, our study focused on different 276 ecological variables (population turnover rather than occupancy). 277
Our study was focused on two key parameters (local colonization and extinction). However, we 278
acknowledge that future studies focusing on more detailed dynamics of the populations, such as 279 fluctuations in abundance and assessment of connectivity through landscape genetics techniques, 280
will provide further understanding on the mechanisms involved in determining population turnover 281 . 282 4.2 Implications for conservation 283
How generalizable are our results? Although our study is one of the largest empirical assessments of 284 the impact of matrix conversion on mammals ever conducted, further studies are required before 285
we can generalize the patterns we have observed to other areas and species. Nevertheless, we 286 emphasize two key features of our study suggesting that the patterns we have observed may 287 observed in other systems: 1) Our study targeted the impact of pine plantation establishment. Pines 288
are the most commonly used species in forest plantations worldwide (i.e. they occur in 20% of 289 plantations; Brockerhoff et al., 2008). Thus the type of plantation that we have studied is highly 290
representative of plantation establishment globally. 2) We focused on five species with contrasting 291 mobility and encompassing a wide variation in body size (weight ranging from approximately 130g in 292 sugar gliders to up to 20Kg in wallabies) thus we were able to include a relatively representative 293
variety of life-history traits for a mammalian study. Furthermore, although all our species are 294 marsupials, these have 'ecological equivalents' in Eutherian mammals (e.g. gliders are equivalent to 295 flying squirrels etc). We acknowledge, however, that replicating our study in different continents and 296 with different mammalian orders will surely help disclose general patterns on mammalian response 297 to plantation establishment. 298
Finally, we emphasise that the contrast between the internal structure of the native vegetation and 299 the forest plantation will also have a strong impact on the response observed. 
